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9HepreTHyecKon JOMIMIepOBCKOW coHorpadun 
HCHOUIb30BaIaCb YJIbTpa3ByKOBad cucTemMa Combison 
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CamapkaHyacknit rocyapCTBCHHBIN 
Me MUMHCKHH YHUBEpCuTert 


* CamapKanycKnii punuany, 
PecnyOmMkaHCKOro CrielHasIM3HpOBaHHOro 
Hay4HO-lpakTH4ecKOro MeAHUMHCKOrO 
UeHTpa OHKOJOFHH UM payMouorun 


530 c uacrotouw 5 MIy. Ky6, oxpyxarommit cocyybI 
KUHCTBI, OMpeeAICA UH COXpaHsAJICA Ha %KCCTKOM JIMCKe 
BMeCTe C JIeKapTOBbIMM XapaKTepHcTuKaMu. DToT KyO 
3aTeM aHaJIM3HpOBasICA C TOMOLIbIO CIelMaJIbHOrO 


IporpaMMuHoro oOecrieyeHna. PaccunTpiBasIMcb TAT 
MHJCKCOB, OTparKalOWHX BaCKyJIApH3alHio (HHeKC 
Backylapv3anHH - VI), KpoBOTOK (HHAeKC TOTOKa - FI) 
WIM 06a ToKa3aTesid BMeCcTe (HHAeCKC BackylApH3al{Hu- 
moTtoka - VFI). Hloptopsemoctb onpeyeneHua KyOa u 
MOBTOPHOTO CKaHMpoBaHHa OLeCHHBaIaCb c 
HCIOb30BAHHeEM KpHTepuA XapTM WIA OFHOPOAHbIX 
OTKJIOHCHHH, a corilacHe MexKy HaOOMaTeAMM - 110 


Kunro4ueBble cJ1I0Ba: TpexMepHas 
9HepreTHyeckad Jommeporpamua, 
aMIVINTyIHad IBeTHaA 
ommlleporpadua, aHrMopexuM, 
WHeKC BaCKyIAPH3allNu, HHeKC 
TOTOKa, HHJeKc BackyJIApu3allHu- 


aes Kosp@uuneuty Koppesauun [Tupcoua. 
Pe3yIbTaTbl HcceqOBaHHA oKa3aJin, 4TO 
BH3yasIM3alHa COCyIOB ©  HH3KOCKOpOCTHBIM 


KPOBOTOKOM H OlpeesIeHue KyOOB ObLIO BO3MO2%KHO 
JIA BCEX UCCJICHOBAHHbIX aTHCKCaJIBHbIxX oOpa30BaHHit. 


B HeKOTOpBIX CJIy4adx TakxKe Ob] OOHAPWKeEH HHAYUMpOBaHHbIi HECOCyMCTHIM MOTOK, CBA3AHHbIM C 
39HOMeTpHo30mM. IlopropHoe ckKaHwpoBaHve BHYTpH HaOsoOsaTela WoKa3aI0 M3MCHYMBOCTb 
PacueTHBIX 3HaYeHHH MHAeKCOB B Mpeyesax oT 0 Wo 18,8 aaa VI, FI 1, FI 2 u VFI 1, u 4,74 no 24,8 
mia VFI 2. Kosbdunnent MexcepBepHor Koppesauun KomeOasca oT 0,83 no 0,92 ana VI, FI 1, FI2 u 
VFI 1, Ho Obi MeHee 0,75 gua VFI 2. 
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B 3aKIOUeHHH MCCIeOBaHHA OTMeUaeTCA, UTO COCYJbI C HA3KOCKOPOCTHBIM KPOBOTOKOM MOTYT OBIT 
BH3YaIM3HpOBaHbI C MCHOIb830BaHHeM TpeXMepHON d9HepreTHYecKON AoMMIepoBcKol conorpadun. B 
%KUKOCTH U3 SHAOMCTPHOTHYeCKON KHCTHI TakKxKe OBI OOHAapyxKeH HHAYUMpOBaHHbIi HecocyANCTHIi 
oTroK. Mero TpexMepHOo 9HepreTH4ecKo AOMMIepoBCKOM CcoHOrpadun B COu“eTAaHHM C aHasIv30M 
KyOa TipeOcTaBHI BOCIIPOM3BOAMMYy!IO HHDOpMaliMio IJId BCeX MHJeKcoB, 3a UcKIHOUeHHeM VFI 2. 
Yka3bIBaeTCA, YTO 9TH MHJCKCbI MOryT CTaTb HOBbIM IIpeqHKTOPOM B OOsIacTH HeoaHTHoreHes3a, 
OHaKO KIIMHH4eCKad 3HAYMMOCTh TpebyeT AaibHeiMlero U3y4eHHA. 


BBEJEHHE 


B nocueqHue roybl CHIOBaA WOMMIepoBcKad coHorpadua Obisia WpeycTaBleHa MO pa3IM4HbIMu 
Ha3BaHHAMH, TaKMMM KaK aMIWIMTy{Had UBeTOBad JOMMIeporpapua, aHrMopexuUM, 9HepreTHuecKad 
UBeTOBad onMIeporpapus, WBeTOBad 9HepreTHuecKad BuB3yaIM3alMA WU T.0. OTmm4une cuoBoit 
WOMMIepOBCKOM COHOrpadun OT YaCTOTHOM IBeTOBOM OMMIepoBCKOM COHOrpadun 3akOUAeTCA B 
MCHOJIb30BaHHH = aMIIMTYHOM cCOCTaBJIAIOWeH CHTHaIOB WIA peycTaBleHHa KOJIM4eCTBa 
JIBYOKYINMXCA KIICETOK KPOBH, BMECTO aHasIH3a YaCTOTHOTO CABUTa HHOpMallHu O CKOPOCTH JBWKeHHA 
KpOBH. 


Bpuio ycTaHOBIeHO, 4TO 9HepreTHuecKad OMMIepoBCKad COHOrpadua TMpeBOcXOAMT IBeTHYIO 
JOMMICpOBCKy!O COHOrpa*u1o, OCHOBaHHY!O Ha YacTOTe, OCOOeHHO B CJIy¥asdX C HH3KHM KPOBOTOKOM. 
Ona Ooslee 4YBCTBUTeIbHa, MeHee 3aBHCHMa OT yrvia HM He NMO{BepxeHa alMacuHry. CuoBasr 
WOUMIepoBcKad COHOrpapua MpHMeHAeTCA WIA TOMyyeHuA v300paKeHHH aHaTOMHM cOcyOB 
TlapCHXHMMaJIbHbIX OPraHoB, Oa3aIbHbIX aPTePHaJIbHBIX COCYOB TOJIOBHOTO MO3ra, a TakKxKe JIA 
oOHapyKeHHA THiepeMHH MATKHX TKaHeli MW aHOMAJIbHOrO KPOBOTOKa B_ OlIpeyeuIeHHbIXx 
3a00sIeBaHHAX, TAKHX KaK KPCCTIOBO-KOMYHKOBAA TepaTOMa H pak IIpoctarsl. 


IIpenpizyiime vccieqOBaHHA MbITaIMCch KuIaCCHMUIMpOBaTh BaCKyApH3allMiIo HM paciipeyeseHue 
COCYOB B MOpaxkeHHAX MOJIOUHOM 2Kee3bl, a TaKOKE KOJIM4ECTBCHHO OL[CHHTb KPOBOTOK C IOMOIIbIO 
JJBYXMCPHOrO KOMIIbIOTepHOrO aHaIH3a = =yJIbTpa3BYKOBbIX JaHHBIX. OyHako TpexmMepHas 
KOJIM4ECTBCHHad OICHKa KPOBOTOKA, HOJYICHHOrO C MOMOIIbIO I[BeTHOM WoMMIeporpamuu, Opuia 
H€BO3MO2KHA, TaK KaK aHaJIM3MPOBaJIMCb TOJIBKO OTJCJIbHbIC MIOCKOCTH, a He BeCb Hepdy3HOHHbIit 
oObeM. 


B cBa3u C 9THM, Ob] paspadoTaH HOBbIM MeTO TpeXMepHOH KOH4eCTBCHHOM OLCHKH KPOBOTOKA UH 
BaCKYJIAPH3allWH B a[HeKCaJIbHbIX OOpa30BaHHAX, KOTOPbI MO3BOsIAeT OOMee TOYHO H3y4aTb BeCb 
oObem Hepdy3uu U MOuydaTb KOIM4eCTBeHHYIO HH@OpMaLHIO O KPOBOTOKe B KOHKpeTHOHM oOsacTu 
MHTepeca. 


MATEPHAJIbI 1 METOJIBI 


J|panuaTb malweHToK (B  Bo3pacte 16-71 froga) c ayHekcalbHbIMH OOpa30BaHHAMH, 
J{MarHOCTHpOBaHHBIMH C MOMOLIbIO CoHOrpaduu B B-pexuMe, ObLIM HalipaBJICHbI JIA TasbHeiuwero 
oOcileqOBaHHA B Hallly OombHuLy. Bce nalwedTKH asm cBoe HHdopMupoBaHHoe cormacue. Wlecru 
TlalMeHTKaM Oblia WpoBeyena onepaltua Mo yyalenuro OOpa30BaHHii, u MocnezyrouMi TrucTo- 
JIOTHYCCKHM aHaJIM3 BLIABHJI UeTbIPe CepO3Hble WMCTaeCHOMBI, OJHY MapaoBapHasIbHy!O KHCTY HU OHH 
TYOOOBapHaIbHEIM aOcuecc. Y octambHEx 14 nayMeHTOK HaOsOJalach CIOHTAaHHad PeMHCCHA 110 
JAHHBIM TOcueyIoWlero CKaHMpOBaHHA. 


TpexMepHad 9HepreTHyeckad JOMMIepoBckad COHOrpadud TpOBOAMACh C TOMOLMIbIO KOMMepyecKH 
WOCTYNHOrO yJIbTpa3ByKoBoro almapara Combison 530 (Kretztechnik, Zipf, Ascrpua). Coop 
OOBeEMHBIX JIAHHbIX OCYIICCTBIIAJICA C MOMOM[bIO TpaHcBarMHasIbHoro OOBeMHOro 30Hya 5 MIQ. 
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Pa3Mep oObema BJIMAeCT Ha MIPOOIMKUTeIbHOCTh Mpoledypbl cKaHHpoBaHua (BpeMa TouyueHHA 
JJaHHBIX T1puMepHo 30-60 c). Bce ckaHupOBaHHA MpOBOAMIINCb OHUM OllepaTopom. 


@MukcupoBaHHble IpeAycTaHOBJIeHHble HaCTpOMKU MpHOopa WIA YACTOTbI NOBTOPeHHA VMMITYJIbCOB 
(1,0), MomHocTu curHasia (2), duIbTpa TZBwKeHHA cTeHOK (61), cToiikocTu (mozbem 0,1, cna 0,3), 
I[CHTpasIbHOW YacToTH! (cpeqHaAd), OalaHca ceporo/iBeta (G > 192) u kayectBa (4) u m0THOCTH (8) 
OObBeEMHOFO CKaHHpOBaHHA MCIOJb30BaIMCh Ha IIpOTMKeHHM BCex UcceqoBaHHit. Jaq OnTHMH3alMH 
KauyecTBa CHTHasia PeryJIMpOBaIOCbh TOJIbKO I[BeTOBOe ycuIeHHe. PaccTtosHHe MexKy 30HIOM HU 
aJIHeKCaJIbHbIM OOpa30BaHHeM He PperMCTpHpoBalOcb, MOCKOJIbKy TOBTOpHOe CcKaHHpoBaHnue 
IIpOBOAMIOCb B TedeHHe 30 MHH. 


OObeMHbIe aHHble COXpaHAIMCh Ha 2KCCTKOM JIMCKe, YTOObI MOXKHO ObIIO MPOBECTH MOHY!O OLCHKY 
6e3 NOoTepu HHopMmaiuu B Ooee T030HH MOMeHTI7 . 3aTeM MBI ompeyemMM KyO, BKIHOUAIOMIHit 
COCYbI CTCHKM KHCTbI, HO HCKIOUAd MOTB3I0OMIHbIe COCYAbI WIM apTed@akTbI JBYWXKeHHA, KOTOpPbIC 
OYCHb 4aCTO BCTPeyaIOTCA 3-34 OYCHb YYBCTBUTeEbHOrO 9HepreTHYecKoroO omMMIepa (PucyHoK 1). 
OToT KyO Ob CoxpaHeH Ha 2%KeCTKOM JMCKe B Bue WeKapTosa (paiisia Wid KOMIbIOTepHOrO aHasIH3a C 
TIOMOILIbIO CIiel{MasIbHO pa3spadoTaHHOro IiporpaMMHoro obecrieyeHua (puc. 2). 


AHaJIOrH4HO J{BYMePpHbIM IIMKCeJIMM, COXpaHeHHad OObBeMHad yiJIbTpa3ByKOBad MH (opMallua, 
TOyAeHHad C TOMOMI[bIO TpeXMepHoit 9HepreTH4ecKON WOMMIepoBcKoH coHorpadun, ompeyesaetca 
BOKC@JIMMH (HaHMCHbINMMM eMHuWaMH OObeMa). DOHOBEIe BOKCeIIM MpeCTaBIAIOT COOOM OObeM 
BbIOpaHHoro KyOa, KOTOpbIi He COepxKHT HUKaKOli yiIbTpa3sByKOBOM MHdopmMaruu ("aepHoe 
lIpoctpanctBo"). Bokcemu cepol WikasIbI COAepxKaT BCIO TPCXMepHY!I0 CepO-LIKaIbHy!O HHDOpMallH1o 
B rpayaluax OT YepHoro fo Oenoro. Bea TpexMepHad WBeTOBad MuHdopMalMa oboOmaeTca 
I[BCTOBBIMM BOKCeIAMH. UrToObl MOAYepKHYTb pa3sHuly MexKAy aMIVIMTyaMM OTpaxkKeHHBIX 
yIIbTpa3BYKOBbIX BOJIH (HHTCHCHBHOCTh MOTOKa), IBETHbIe BOKCeIIM B3BCIUMBAaIOTCA, T.e. YMHO%KAIOTCA 
Ha Koopduuuent oT | (= HavMeHbIad aMIMINTyAa) WO 32 (= HanOonbilad aMnIMTya) (puc. 3). 


PucyHok 1. Ky6uuecknii cpe3 npocTov KHCTbI AMUHHKA, 1OKa3aHHblii B Tpex 
NepleHAUKYJAPHBIX WIOCKOCcTAX. BBepxy CJ1eBa - ILIOCKOCTb NOMmepe4dHoro CeyeHHA, BBepXxy 
clipaBa - IpOA0JIbHAaA IWIOCKOCTb WH BHH3Y CJleBa - MOoMepedHad WIOCKOCTE 


807 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 


VI Fl VFI 


Puc. 2 KomnbrorepHbiii anan3 Ky0a, aroun UBeTHYIO, NOJTYTOHOBYy!0 HHOpMalnto u 
lapaMeTpbI pa3Mepa JIA pacueTa HHAeCKCOB BacKy.J1ApH3alHi HU KPOBOTOKAa 


PucyHox 3 CxemaTuyeckas xapakTepucTuka MH eKcos. )KeuITbIe paMKUH MpeyctaBiaroT KyO. L[BeTHpIe 
TOUKH WJVIKOCTpHpy!OT BOKCeIIM. ApKOCTb KpacHOl TOUKH 3aBUMCHT OT aMIVIMTYbI CHrHasla, KOTOpad 
CBA3aHa C KpacHol UBeTOBOM Wikaon. KesITad CTpesiKa yKa3bIBaeT Ha CpeHIOLO aMIVIMTyAy CHrHasa. 
)KentTbie TOUKM W300paxKaIOT B3BeLICHHbIe WBeTa, KOTOPbIe B3BeINeHbI 10 HHTCHCMBHOCTH MOTOKa 
(mloKa3aHO Ha 2KeITOM wikayie). VI - wHyeKc Backylapu3sayuu; FI - wayeKc noToKa; VFI - wuHyeKc 
BaCKyJIApH3alMu-lM0TOKA. 


®ynxuua 3D-View BprauciaeT (OH, WiKaly ceporo, IBeT H MapaMeTpbI pa3Mepa olpeyeseHHOrO 
ky0a, KOTOpPbIM MBI HCIONb30BaIM Id CO34aHHA TpexX WHeKCOB. ITH WHeKChI M3MepsAIOT 
BaCKYyJIApH3alMt0 (1) WIM KpOBOTOK (2) HIM UH TO, U Apyroe (3): 


Viugexc pBackynapw3auun (VI) = Ber JByMa UccieqoBaHuaMU BOKCereli/(OOMlee KOMYeCTBO 
BOKCesIeH - POHOBIC BOKCeIH) 


Vugexc nmoroxa | (FI 1) = B3BelIeHHBIe IBeTHbIc BOKCesIM/(IIBeTHbI€e BOKCeIM - MOrpaHWuHEre 
BokcesmM) Mayexc notoka 2 (FI 2) = B3BellIeHHble I[BeETHbIe BOKCeJIM/IIBETHbIC BOKCeIIN 


Vingexc Backylapv3auun-notoKka | (VFI 1) = B3BemieHHbIe WBeTHBIe BOKCemH/(OOMee KOM4eCTBO 
BOKCesleH - POHOBbIe BOKceIM) MHAeKc BackysaApH3alMu-noToKa 2 (VFI 2) = (B3BeILIeHHbIe BOKCesIM X 
oObeM KyOa)/(OObeM KUCTHI X OOMIee KOJMYCCTBO BOKCelIei) 


VI w3MepseT KOJIMYeECTBO IIBETHBIX BOKCesIeH B KyOe, OTpaxkarlOUIMx cocyybI B TKaHM (puc. 3). FI, 
CpeyHee WBeTOBOe 3HayeHHe BCeX HMHTeCHCHBHOCTeM KPOBOTOKa WIM MHAYUMpOBaHHOrO TOTOKAa, 
IIpe{CTaBsIteT WHTCHCHBHOCTb IOTOKa B MOMCHT TpexMepHOM pa3BepTKH. DM He sBiaeTcA 
oka3aTeyieM Tepdy3HH, WOITOMy OH He MOxeT aTb UHopMalHIo OO OObBeMe KpoOBH, 
TIpokauMBaemMol 4epe3 cCocyAbI 3a OlpeyesIeHHbIM Mepvox BpemMenu. VFI - 9To KomMOnuHalna 
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HHDOpMalH O BACKYJAPH3alHH HW WOTOKe, OTHOCAMIad B3BCIICHHbIc 3HAaYeHHA IBeTa (B3BeCLICHHbIe 
10 HX aMIMIMTyye) K KyOy. Takum oOpa30m, VFI otpaxkKaeT Kak KPOBOTOK, TaK HM BaCKYJIAPH3al[H10. 


B OY 1 Mbp uckioUNIM TorpaHM4Hble BOKCeIM, KOTOpble COJepxKaT KaK LUBeTOBY!O, TaK H 
TIOYTOHOBy!O + HWHOpMalM1O; OHH pecTaBaioT coOo BUpPTyaJIbHbIe TpaHHbl COcyOB, 
IIpeBbluarolle peasIbHble rTpanuubi cocyyzoB. B OV 2 bi cBa3asIM B3BeILIeCHHbIe WBeTa He C OObeEMOM 
Kya, a C OOBEMOM KHCTHI, H3MePpeCHHbIM BPyYHY!O Ha YIbTpa3ByKOBOM aliiapare. 


J\a BHYTPU- HU MexKHAOIIOAAaTeIbHON MOBTOPACMOCTH UCIOb30BaIOCb OHO HM TO %*Ke OOOPyAOBaHHe. 
BuytpuodcepBepHad MOBTOpAeMOCTh OlpeseueHHA KyOa OLCHMBAaIAaCh y MATH WallMeHTOB, y KaxK Oro 
M3 KOTOPbIX TIPOBOAMIOCb YeTbIPe MOBTOPHBIX J{eKapTOBbIX CKaHHpOBaHHA C MOCIeYIOWMM 
KOMIIBIOTCPHBIM aHaJIH30M. 


BuytpuodcepBepHad MOBTOpAeMOCTh CKaHHpoOBaHHA TIPOBOAMIAaCh C MOMOLI[bIO MATH MOBTOPHBIX 
CKaHMpoBaHHit y MATH MalwenToB y Kaxyoro. JyOuupyroue AekapToss! (aiisibl H KOMIIbIOTepHBIe 
aHasIM3bI JCCATH Tal[MeHTOB ObIIM BBIMOJIHeHbI JBYMA pa3HbIMH HaOOAaTeAMU JIA OLeHKH 
MexKHaOOAaTebHOTO cormacuad. Hu oAMH u3 MCCIeqoBaTeeH He MpHCyTCTBOBa IPH U3MepeHHAX 
Wpyroro WM He 3HaJl O pe3yIbTaTax Apyroro WO 3aBeplweHHA BCeH Tpoueyyppl. Mb BErMncIMIM 
cpeyqHee, MaKCHMaJIbHOe, MMHMMasIbHOe, Malla30H, CTaHapTHoe OTKIOHeHHe, KOIPPuUMeHT 
BapHalluu HW WMCiepcuio BBIOOPKH Kak IIpH BHYTPpHHAOMIOAaTeIbBHOM MOBTOPHOM CKaHMpoBaHHH, Tak 
WH max Min pH MOBTOPHOM KOMIIbIOTepHOM aHasIM3e Id BCeX MOKa3aTesei. Mb mpoBemH TecT 
XapTM Ha OAHOpOAHOCTE BapHalMils8 c paccuHTaHHbIMH BbIOOPOYHBIMM BapHallWAMU JIA BCeX 
noka3ateseH. Tect XapTuM [Vid OMHOPOAHbIX BAapHAM UCHOMb3yeT TECTOBy!O CTaTHcTUuKy Fmax = s2 
/s2.. Ec 3Ha4enne 9Toro F mpespiiiaeT paccuutanHoe F, To kpaiftHe MajIOBepOATHO, 4TO Pe3yJIbTaT 
OOBACHACTCA TOMbKO cry4aiiHocTBIO. MexcepBepHoe corsacne BbIpaxKalocb B Bue KOIpPduyMenta 
Koppeauun IIupcona (KK) Mex ay JByMa MccIe}OBaHuAM I10 BCeM MOKa3aTeslAM. 


Pe3yIbTaTbI 


Bo Bcex HccieqOBaHHBIX Cilyyadx Oblia OCyMIeCTBIeHa TpexXMepHad 9HepreTH4ecKad OMMICPOBCKaA 
BH3yaIM3alHA BaCKyApH3alMH MW KpoBOTOKa. B HeKOTOPBIX cylyyadx OBL OOHAPpyXKeH He TOJIbKO 
KpOBOTOK B COcCyy{ax, HO HM MHyUMpoOBaHHbIM MOTOK 4acTH, BHyTpH KucTHI. Ilocne mpoBeyenusa 
XHMpypru4eckol HM THCTOMOrM4eCKOM OWeHKH ObIIO OOHapy2KeHO, YTO HHAYUMPOBaHHbIii MOTOK CBA3aH 
C SHJJOMETPHO30M. 


Cratuctuyeckve j{aHHble, OTparxKaloljve BHYTPHCepBepHy!O BOCIIPOM3BOQHMOCTb MeTOa 
KOMIIbIOTEPHOM KOJIMYECTBEHHOM OLeHKH, MpecTaBIeHbI B TaOMUe 1. PaccuuTaHHoe 3Ha4eHne F aa 
BCeX MOKa3zaTeeH, HCHOUb3yA TeCT XapTIM WIA OMHOPOAHEIX BapHallHi C MOBTOPHbIM COXpaHeHHeM 
WeKapToBbIx daiioB (n = 5), BappupoBano ot 0 go 18,8. Oru 3Ha4ueHHA 3HaYHTeIbHO HMKe 
pacueTHoro 3HayeHHa F (151, BepxHue 1% Tou4KH), 4TO CBHeTeNbCTByeT O OYeCHb xoporei 
Bociipon3BoyuMocTH. Jia BHYTpHHaOOAAaTebHOrTO MOBTOpeHHaA cKaHHpoBaHHa (n = 5) 
paccuntTaHHoe 3HayeHHe F (64) aia VFI 2 mpessicusio pacuetHoe 3HayeHue F (59, BepxHuit 1% 
IYHKTOB). J[Id BCeX Apyrux HHAeKCOB paccunTaHHoe 3Ha4eHHe F Bappuposano oT 4,74 Wo 24,8, 4ro 
TaKKe YKa3bIBaeT Ha OUCHb XOPOLLy!O BOCIIPOH3BOAMMOCTB. 


MexkcepBepHad BOCIIPOM3BOAMMOCTb MeTOJa KOJIMYeCCTBCHHOM OLeCHKH Oblia OlleHeHa Ha OCHOBe 
JAHHBIX, MOJLYYCHHBIX OT 10 cepBepoB, HM BapbupoBallach Mexy 0,69 u 0,92. Jina FI 2 u VFI 1 
KOIPPuINEHT KOppeaNHH coctaBus 0,83, qua VI - 0,87, a qua FI 1 - 0,92. Tompbko VFI 2 noka3am 
KoopuuMeHnT KoppesayHH MeHee 0,75. 


OGbcyxeHHe 


JlaHHoe uccreqOBaHHe MpecTaBaeT TepBoe OMMCaHHe KOJIMYCCTBCEHHOM OL|CHKH KPOBOTOKa C 
HCIIOJIb30BaHHEM TpeXMepHOH DHepreTHyecKoH AOMMIepoBcKoH conorpadun. Cunotre3a 3ako4aeTCA 
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B TOM, 4TO ITOT MeTO, MO3BOJIAeCT CHCTEMaTHYCCKH AHaIM3HPOBaTb KPOBOTOK H BaCKyIAPH3allH10 
Bcero OObeMa, B OTIMYMe OT CyOBeCKTHBHOTO H300paxKeHHA CilydaiiHO BbIOpaHHbIxX JByXMepHBIx 
cpe30B. IIpuMeHeHve JByXMepHOM CHIOBOM ToMmMmIepoBcKoi coHorpaduu 3aBHCHT OT HaxoxKeHHA 
HanOollee pelipeseHTaTHBHOrO cpe3a, OTOOpaxarollero MaTOOrH1. 


Uccneqopanue Obvi0 TIpoBeeHO Ha aIHeKCaJIbHBIX OOpa30BaHHAXx B TpH 9Tatla. B mepBoM 93Tarle OBLIO 
TOydeHO W300paxKeHHe WHTeCHCHBHOCTH KPOBOTOKa HM paciipeyeseHHa COCyOB C MOMOLIbIO 
TpexMepHOH 9HepreTHYecKOH onMIepoBcKoi coHorpaduu. 3aTeM Hafl OOBeEMOM I[BeTOBON 
HHopMalnwnH Ob MoOMeleH KyO, KOTOPbI aHasIM3MpOBasIcA C MCIIONb3OBAaHHeM CIIelHaIbHO 
pa3paboTaHHoro mporpaMMHoro oOecriedeHHA JIA OMpeseyieHHA BaCKyIApH3alWH WM WHeCKCOB 
KPOBOTOKa. 


TpexMepHad 9HepreTHyeckad OMMIepoBckad COHOrpaduA MO3BONMIa BH3YAasIM3MPOBaTb COCYJIBI C 
HH3KOCKOPOCTHBIM KPOBOTOKOM BO BCex cCyIy4yadx. B HeKOTOpbIX KHCTaxX, KOTOpBIe NocIe 
TMCTOOrH4ecKOrO CCIeOBAaHHA OKAa3aIHCb BHOMeTPHO30M, ObIIO OOHapyxKeHO HamMune 
WH]yUMpoBaHHOrO TOTOKa, BbI3BAaHHOrO 4aCTHWaMH, WacCHBHO MepeMelljaeMbIMH IlyIbcalHert 
NOB3{0WHOK aprepuu. VnazyuMpoBaHHbmi MOTOK yCHJIMBasICd Ha IIPOTHBOMOOXHOM CTOpoHe 
TOAB3{OWHBIX COCYOB, UTO YKa3bIBaeT Ha KOHTPHHCyApHbI 9pexgT. 


Metoy BbIpe3aHHaA KyOa H3 OOBCMHOTO CKAaHHpOBaHHA JIA OMpeyereHuA MHTepecyromjero OObBemMa 
Obl TIPpHMeHHM BO BCex ciry4aax. Vcnomb30BaHve KyOa MO3BOJIAIO He TOJbKO BKJIIOUMTb 
W3MepsAeMyIO IBeTOBYIO HH@OpMaLM1O, HO HW UCKIIOUMTh HeO*KeaTeIbHbIe apTedakTbI BYWKeHHA, 
BbI3BaHHbIC YYBCTBUTECJIbHbIM IHEPreTHYeCKHM JOMIMIeEpOM. OAHaKO BbIPe3aHve TOUHOTO KOHTypa U3 
OOBeMHOrO CKaHHpoBaHHA TpeOyerT OosbMIe BPeMeHH JIA aHAIM3a, YTO [eIaeT ero HeIIPHMCHHMBIM B 
TIOBCeHEBHOM KIIMHH4eCKOM TpakTuKe, ecm He OyAyT pa3spaOoTaHbI KOMIIBIOTepHbIe aITOpHTMBI, 
olpeyeiarouiMe BHeIWHHe Tpanuubl OOpazs0BaHHaA WM aBTOMaTH4eCKH BKIOUAIOMHe Mmpuserarouue 
COCYJ{bI CTCEHKH KHCTBI. 


Baud co3qaHbl WHeKChI, xXapakTepu3yrouMe du3nouorMueckMe WM MaTOuorMueckHe ycyIOBHA 
HeoaHruoreHesa. MuyeKkc Backyllapu3auun (VI) orpaxkaeT KOJIM4eECTBO COCYOB B TKaHH M BaxKeH JIA 
J{MarHOcTHKU CHTyalwi C BbICOKOM HW HY3KOM BackylapH3auMei. Vuyexc noroxa (FI), cpeqHee 
3Ha4ueHMe UWBeTa, BaxKeCH VIA XapaKTepHCTHKH BBbICOKOM MHTeHCHBHOCTH oToKa. Muyexc 
BackyJIApH3aiMu-notToKka (VFI), couetanue VI u FI, ompeyenser kKpaitHue TOUKH MexKTyY Hu3KOM 
BaCKyJIApH3allHeH WM HH3KHM KPOBOTOKOM, C OJHOM CTOPOHbI, HW BBICOKOM BaCKyJIApH3alven u 
BbICOKHM KPOBOTOKOM, C pyro CTOpoHbI. OHaKO KJIMHHYeCKaA 0JIb3a STHX WMHJICKCOB elle He 
onpeyeseHa. 


Pe3yIbTaTbI UCCIeTOBaHHA MOKa3asIM, YTO TPeXMepHad 9HepreTH4ecKad OMMIepoBcKkad CoHOrpamua 
B COYeCTaHHH C MeTOOM KyOa IIpeOcTaBAeT BOCIIPOH3BOAHMYIO HHMOpMalMto [Id WoKa3zaTesei 
BaCKYJIAPH3allHH WM KPOBOTOKAa, 3a HcKIIOUeHHeM VFI 2. Bce paccunTaHHble NoKa3aTeuM COBMayasiu Ha 
IIPOTHKCHHUM BCerO MOBTOPHOTO CKaHMpOBaHHA BHYTpeHHero HaOsOAaTebHOrO WeKapTosBa (paiva. 
Onuako VFI 2 moka3aiI HecOOTBeTCTBHe M@KY JByYMA HaOJIOeCHHAMM H3-3a BIIMAHHA MOBOpOTa 
oObeMa CKaHHpoBaHua Ha (OHOByIO HH@opMalM1o UM pa3Mep KyOa. ODTO MOXKeT MpHBeCTH K 
HeHaj[e*KHbIM H3MepeHHAM. 


BsIsosbl. 


B wesIoM, COCyAbI B aHeKCaJIbHbIX OOpa30BaHHAX MOFyT OBITb BH3yaIH3MPOBaHbI C IOMOIIbIO 
TpeXMepHOH dHepreTHYecKOl oMMIepoBcKoH coHorpadun. B HeKOTOpBIX CilyYatX BHYTPH KHCTHI 
MOXKHO OBLIO OOHAPyXKHTb HHAYUMPOBaHHbIM MOTOK, YTO OBLIO CBA3aHO C 9HAOMeTpHo30m. Mertox 
KyOa ABJIACTCA Te€PBbIM TPeXMePHbIM KOJIMYCCTBCHHBIM MCTOJOM W3MepeHHA KPOBOTOKa WU 
BackyJIapH3alMH. Bce paccuHTaHHble WHeKCbI NOKa3asIM OTJIMYHY!O BOCIIPOH3BOMMOCTb, 3a 
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uckmro4ueHveM VFI 2. Hopbie WHyeKCbI MOryT OKa3aTbCA HOBbIM IIpeHKTOPOM HeoaHrMorenesa. 
Kimunueckad 3HadHMOCTE elle He Ollpeesiena. 
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